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Abstract
Radiative corrections to the process e+e− → tt¯ are calculated in one-loop approximation
of the Standard Model. There exist results from several groups [?], [?, ?], [?, ?], [?]. This
talk provides further comparisons of the complete elektroweak contributions, including hard
bremsstrahlung. The excellent final agreement of the different groups allows to continue by
working on a code for an event generator for TESLA and an extension to e+e− → 6 fermions.
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The process e+e− → tt¯ is one of the most prominent and important processes to be mea-
sured at TESLA in order to find possible deviations from the Standard Model and thus ‘New
Physics’. Several groups have had results for the one-loop corrections, but comparisons were
not performed in all details. In order to provide finally an event generator for the evalua-
tion of experimental data, such comparisons are mandatory. The topfit collaboration [?]
having compared before the QED and weak corrections including soft photon contributions
with [?,?], see Ref. [?], we are now also comparing the hard bremsstrahlung. This calculation
has been performed before by the GRACE group [?] as well and in the present comparison
we find excellent agreement between the results of our two groups, which means that the
technical precision of the one-loop approach is completely tested. Thus we have been able
to collect all the necessary codes to go on to more elaborate calculations, like e.g. inclusion
of higher order corrections and a pole approximation of the process e+e− → 6 fermions, see
e.g. [?,?].
We define the following four-momenta and invariants: k1,2 for e
−,+, p1,2 for t, t¯, p for the
photon γ, c.m. energy: s = (k1 + k2)
2, s′ := (p1 + p2)
2 invariant mass of the top pair and
t = (k1 − p1)2.
In Refs. [?,?], the following basis was introduced for the decomposition of the scattering





ρκ = [u¯t(p1)k/2ωρvt(p2)] [v¯e(k2)p/1ωκue(k1)]
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, λ = ±1.
For me = 0 (as assumed here), only 6 independent amplitudes of the 16 introduced above
remain: there exist relations like
M4
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One crucial subject of our present comparison is the hard bremsstrahlung. Therefore
we give an extensive account of the bremsstrahlung in general. The initial- and final-state
bremsstrahlung are shown in Figs. 1,2. Special, often used invariants, are the following: Z1
and Z2 from the propagators of the electron and positron in the diagrams of the initial-state
radiation,
Z1 = 2p · k1 = −
[
(k1 − p)2 −m2e
]



























Figure 2: Feynman diagrams for final-state radiation
and similarly V1 and V2 from the propagators of the final top and anti-top of the final-state
radiation,















| Mini + Mfin |2 dΦ3,
where dΦ3 is the differential phase space of three outgoing particles (see below).
Of the one-loop vertex corrections we show the QED ones in Fig. 3. The mechanism of
cancellation of the infrared (IR) soft photon divergences is as follows:
the interference between the Born and the initial state vertex diagram cancels the IR-
divergences of
| Mini |2,
the interference between the Born and final state vertex diagram cancels the IR-divergences
of
| Mfin |2,
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